58]                         ox  THE  ACTION"  OF  WAVES  AXD  CURRENTS.
29. The rise of the tide depends not only upon the rise of the generator, but also upon the tidal capacity of the tank. This capacity is the product of the area of the surface at high water multiplied by the rise of tide, less the volume of sand and water above low water in the generator. Xow in starting the experiments with the sand at the level of mean tide, not only is there much more sand above the level of low water in the generator than when the final condition of equilibrium is obtained, but the quantity of water retained on the top of the level sand is considerable, so that the tide rises considerably higher in the generator at starting than when the condition of equilibrium is obtained, which excess of rise gradually diminishes as the sand conies down at the lower end of the estuary.
Although the foot of the sand comes down pretty rapidly at the commencement of the experiment, owing to the surface being rippled, the water runs off slowly, and it is not till the sand at the end of the estuary has been raised, and a slope formed, that the water runs down freely at low water, so that during the early part of the experiment not only is the rise of tide at the head of the estuary high, but also the low tide and the mean level of the tide. The result is that the mean level of the water at the head of the estuary is higher during the early part of the experiment. These changes in the tide at different parts of the estuary and at different stages of the tide are well shown by the automatic tide curves, page 4:81. As the sand is rising at the top of the estuary, the result of the high water is to raise the first banks above the level to which the tide finally rises.
As these banks come out and the ripple is washed off, leaving smooth surfaces and channels, from which the water runs, and clean dry banks, the mean level as well as the rise of tide falls, leaving the tops of the bank, which were at first covered, high and dry.
These effects were much greater in Experiments C and D than in A and B, and still more marked in E, F, and F'. In E, F, F', the plans 1 and 2,
taken at 16,000 and 33,000 tides respectively, show the difference in the level of the sand at the mouths of the respective rivers. In Tank E the rise of tide at the mouth of the river was observed to be 0'02 higher at 16,000 than at 30,000 tides, and in Tanks F and F' at 16,000 tides there was a bore which ran up to the top of the river, while at 33,000 tides the sand at the mouth was not covered at high water.
It thus seems that the condition of things which follows from starting with the sand level, and a constant height of low water, is to institute a distribution of sand at the top of the estuary, corresponding to a state of equilibrium with a higher tide than that which ultimately prevails: and the greater the initial height of the sand relative to the mean level of the water the greater will be this effect. That this action tends to explain